Aspirin-induced mucosal cell death in human gastric cells: role of a caspase-independent mechanism.
Aspirin and other nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used for the treatment of pain and inflammation. Their use may result in gastroduodenal side effects, such as gastric irritation and ulcer formation. Although various strategies have been employed to minimize these adverse effects induced by NSAIDs, effective therapeutic targeting of this problem has been prevented by an incomplete understanding of the mechanisms underlying their pathogenesis. This study was undertaken to determine the role that non-caspase-mediated apoptosis plays in inducing cellular injury and death in gastric mucosa exposed to aspirin. We proposed that the responsible mechanism was through mitochondrial failure, increased mitochondrial membrane permeability, and translocation of the intramitochondrial protein apoptosis-inducing factor (AIF). Human gastric adenocarcinoma mucosal cells (AGS cells) received no pretreatment or were preincubated with caspase inhibitors for 30 min. Cells were then treated with 40 mM aspirin for 2-4 h. Apoptosis was assessed by measuring the DNA-histone complex formation. Cell viability was determined by an acridine orange-ethidium bromide (EtBr) assay. The activation of AIF was evaluated by both Western blotting of the cytosol and mitochondrial extracts as well as by visualization and staining using fluorescence microscopy. Results showed that caspase inhibitor preincubation decreased DNA-histone complex formation when compared to aspirin treatment alone. Based on light microscope visualization, however, we determined that caspase inhibitor preincubation was unable to prevent AGS cell damage and death. These findings were confirmed by the acridine orange-EtBr test, which showed decreased cell viability with caspase inhibitor preincubation and aspirin treatment. We then tested whether non-caspase-mediated cell death occurred through an AIF mitochondrial pathway using Western blotting and fluorescence microscopy to determine AIF activation. The results showed that untreated cells had AIF localized to the mitochondria and cytosol. With 40 mM ASA at 4 h, translocation of AIF from the mitochondria to the nucleus occurred, showing activation. Caspase inhibition with z-VAD was unable to prevent AIF localization to the nucleus and subsequently unable to prevent cell death. Our results indicate that ASA in the presence of caspase inhibitors causes gastric mucosal cell death through a caspase-independent pathway suggestive of apoptosis-like programmed cell death. Effective therapeutic targeting of aspirin-induced apoptosis likely requires inhibition of both mitochondrial and caspase-mediated pathways.